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^- © Apparatus for splicing a replacement web (r2> to 
^ a moving web (n ) comprising a guide (G) for guiding 
the moving web (n) along a predetermined path 
(V) (ai). A cutter (10") severs a portion of the replace- 
lO ment web fc) to establish the leading edge thereof; 
and a splicing station (H) is positioned in the path 
(ai) of movement of the moving web (n) for splicing 
1A the leading edge of the replacement web fc) to the 
0 moving web (n) while the latter is moving. The 
replacement web fc) is fed from a reel (Fb). 

Before the said leading edge is cut a leader (P) 
which is stuck by adhesive thereon to the remainder 
of the rods (r 2 ) is removed by a nipping device (6') 



which grips said leader (P) and whilst it is so held 
the reel feeds out web (r 2 ) so that a loop is formed. 
The leader (P) is stuck by the adhesive on the 
leader (P) to the other side of the loop so that a 
closed loop is formed. A rod (40) is engaged in the 
closed loop and serves to feed the web (52) to an 
auxiliary feed means (F) which in turn feds it to the 
cutter (10'). 
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TECHNICAL FIELD 

This invention relates to -apparatus for splicing 
a replacement web to a moying web used in auto-, 
matic packaging equipment. 

BACKGROUND ART ' ■ 

Relatively thin, soft packaging material such as. 
cellophane, polypropylene, etc., is conventionally 
used to package many products such as cigarettes 
and the like. To facilitate the use of automatic 
packaging equipment, the packaging material is 
usually supplied in the form of a web which moves 
from a storage reel, on which the web is spooled, 
along a predetermined path to the packaging 
equipment in accordance with the operation of a 
feed roller. When the reel becomes empty, the web 
in a replacement reel is fed, usually by hand, into 
the feed roller, so that the operation of the pack- 
aging equipment can continue. 

As the speed of packaging equipment in- 
creases, and as the equipment becomes more 
complex, the frequency of reel replacement also 
increases as does the difficulty in making a manual 
replacement of the web. Accordingly, it is an object 
of the present invention to provide a new and 
improved apparatus for automatically replacing a 
web used in automatic packaging equipment. 

DISCLOSURE OF INVENTION 

The present invention provides an apparatus 
for splicing a replacement web to a moving web, 
comprising: 

a) guide means for guiding said moving web 
along a predetermined path; 

b) cutter means for severing a portion of said 
replacement web to establish the leading edge 
thereof; 

c) a splicing station positioned in said path for 
splicing said leading edge to said moving web 
while the latter is moving; and 

d) a replacement reel on which said replace- 
ment web is spooled for storing said replace- 
ment web which has a free end to which a 
leader is attached; said leader having pressure- 
sensitive adhesive for releasably engaging the 
web to prevent unspooling thereof and terminat- 
ing in a tip that projects from the web when the 
layer is basically engaged with the web; and 
characterised by 

(i) a leader tip nipping mechanism for selec- 
tively gripping said leader and unspooling a 
length of replacement web from said replace- 
ment reel into a closed loop; 

(ii) a web drawing out mechanism cooperable 
with said loop for capturing said replacement. 



web upstream of said loop; and 
(iii) a supply delivery mechanism for unspool- 
ing said web from said reel and severing said 
web downstream of its capture for separating 
5 said loop from the remainder of said replace- 

ment web and forming the leading edge 
thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

w 

An embodiment of the present invention is 
shown in the accompanying drawings wherein: 
1 Fig. 1 is a front schematic view of apparatus 
according to the present invention; 
75 Fig. 2 is a front view of two reels, mounted on 
the apparatus, and a mechanism for use when a 
reel is exhausted; 

Figs. 3-7 are sequential front views showing the 
process by which a replacement web is pre- 

20 pared for splicing to a moving web; 

Fig. 8 is a front view, with parts partly broken 
away, showing apparatus concerned with estab- 
lishing the leading edge of the replacement web; 
Fig. 9 is' a front view matching the view shown in 

25 Fig. 1, but taken along the line IX-IX of Fig. 12, 
detailing the manner in which the leading edge 
of a replacement web is prepared for splicing to 
a moving web; 

Fig. 10 is a view like Fig. 9, but showing how 
30 the leading edge of the replacement web is 

adhered to a splice strip; 

Fig. 11 is a view similar to Fig. 10 but showing 

the manner in which the splice takes place; 

Fig. 12 is a side elevation of a splice tape 
35 delivery showing the splice tape about to be 

withdrawn from a roll; 

Fig. 13 is a view similar to Fig. 12 but showing 
the splice tape about to be unspooled from the 
roll of tape; 

40 Fig. 14 is a view partially in section taken along 
the line XIV-XIV in Fig. 12 and showing details 
of a drawing-out roller associated with the tape 
delivery device; 

Fig. 15 is a sectional view taken along the line 
45 XV-XVof Fig. 14; and 

Fig. 16 is a schematic illustration showing the 
step-by-step operation by which the drawing-out 
roller extracts a length of tape from a roll there- 
of. 

50 

BEST MODE FOR CARRYING OUT THE INVEN- 
TlON 



Before describing the apparatus of the present 
55 invention in detail, reference is made to Fig. 1 for 
the purpose of providing a brief overview of the 
apparatus. Referring to Fig. 1, reference numerals 
Bi, B2 represent reel or bobbin holders having 
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respective shafts di , 62 for holding reels R1 , R2 of 
a web material that is to be furnished to an auto- 
matic packaging machine (not shown). Reel R1 on 
holder B1 supplies web n along a predetermined 
path ai by reason of vertical guide D and horizontal 
guide G to gripper roller V and delivery roller 2 
before web n engages rollers 3 leading to an 
automated packaging line (not shown). Eventually, 
the web spooled on reel R1 will be depleted; and, 
in a conventional manner, a marker may be pro- 
vided on the web near its connection with the hub 
di of the reel for the purpose of indicating when 
the reel is about to be exhausted. A detector (not 
shown) detects this marker and actuates cutter 10 
for the purpose of severing the moving web in 
preparation for splicing the leader edge of a re- 
placement web to the trailing edge of the original 
web. Reference is made to Figs. 10 and 11 for the 
purpose of showing how web n , as drawn to the 
packaging equipment, travels along gujde G until 
the trailing edge engages gripper roll 1 \ 

The leading edge of a replacement web par- 
tially overlies and is attached to pressure-sensitive 
tape n releasably held on gripper roller 1 ; and the 
gripper rollers 1,1* move relative to each other so 
that, as shwon in Fig. 11, the trailing end of the 
moving web and tape n are sandwiched between 
the gripper rollers. This sandwiching action presses 
the moving web into engagement with adhesive on 
the surface of tape n thereby splicing web r 2 to 
web n while web n is moving. 

In addition to the pair of reels R1 , R2 sepa- 
rately mounted for rotation on a frame, and the 
webs n , r 2 separately spooled on each reel, the 
apparatus of the present invention includes guides 
D, D* associated with the respective reels. These 
guides direct the respective webs along separate 
L-shaped paths each having legs defined by 
guides G, G' that terminates in gripper rollers 1,1' 
whose axes are parallel to each other but per- 
pendicular to the path of movement of webs n, r 2 . 
The guides are constructed and arranged So that 
the leg of one path, namely guide G is aligned with 
the leg, namely guide G', of the other path, and the 
gripper rollers are adjacent each other. Because 
the L-shaped paths guides of the invention are 
identical, only the left path shown in Fig. 1 is 
described in detail. 

As shown in Fig. 1 , guide rollers 30, 31 and 32 
are rotatably mounted on the frame of the appara- 
tus and are engaged by moving web n . Tension on 
web n is maintained by tension lever 33 which is 
pivotally mounted on the frame and carries rotat- 
able tensions rollers 34, 35. Rigidly attached to 
tension lever 33 is a cam that engages the free end 
of brake arm 6a which is pivotally mounted on the 
frame and includes brake 6 that carries a brake 
shoe frictionally engageable with reel R1 mounted. 



In its operative position shown in Fig. 1 , left tension 
lever 33 maintains a tension on web n as brake 6 
engages the reel allowing moving web n to be 
unspooled from this reel without looping. When 

5 tension lever 33 is rotated to the position shown in 
chain lines, the brake is released freeing the reel 
for movement 

After the marker on web n is detected, as 
described above, and cutter 10 operates to sever 

70 web ri, the apparatus shown in Fig. 2 comes into 
operation. In such apparatus, an actuator moves 
driving roller 5 into engagement with the periphery 
of holder B1 for the purpose of rewinding the 
remnant of the web attached to the reel after cutter 

75 10 has severed the web. After such rewinding 
occurs, an actuator is operated for the purpose of 
moving windback lever 7 into the position shown in 
Fig. 2 such that an electrically heated pad on the 
free end of lever 7 engages the web wound onto 

20 the hub of reel R1 thereby sealing the web rem- 
nant to itself and preventing its unwinding. The reel 
may now be removed from the apparatus and 
replaced by a fresh, full reel in preparation for its 
use in the manner described below. As shown in 

25 Fig. 2, driving roller 5' can be positioned to engage 
holder B2 for the purpose of rewinding a web 
remnant onto reel R2 when that reel becomes 
exhausted. In a manner similar to that described 
above, the windback lever 7 can be flipped to the 

30 right side as shown in Fig. 2 for the purpose of 
having an electrical heater engage the periphery of 
the web on reel R2 thus sealing the web to itself. 

When reel R1 is supplying web to the pack- 
aging equipment in the manner shown in Fig. 1, 

35 reel R2 is a replacement reel carrying replacement 
web T2, the free end of which will be spliced to the 
trailing end of web n when reel R1 is depleted. 
Before describing in detail how the splice occurs, it 
is appropriate to describe how the replacement 

40 web is prepared for the splicing operation. Refer- 
ence is now made to Fig. 3 which shows reel R2 
carrying the replacement web mounted on holder 
B2. In order to move the replacement reel onto 
holder B2, tension lever 33 is rotated to the position 

45 shown in solid lines in Fig. 1 releasing brake 6' 
from engagement with reel R2. 

As placed on bobbin B2, reel R2 contains re- 
placement web r 2 spooled thereon. The free end of 
web r2 has a leader attached which terminates in 

50 tip P' which projects from the web when the latter 
is spooled on reel R2. Associated with the leader is 
adhesive tape P interposed between the leader and 
the outer web on the reel for the purpose of releas- 
ably holding the leader to the web and preventing 

55 unspooling of the web. As a consequence of this 
construction, the rotation of reel R2 will cause tip P' 
to. trace out a circular path around the center of 
rotation of the reel. 
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Leader tip nipping mechanism C (Fig. 3) is 
provided for engaging the projecting lead tip P' and 
removing the leader on replacement web r 2 . 
Mechanism C includes arm lever 20 pivotally 
mounted to the frame at 21 carrying at its remote 
end a pair of jaws 22 in the form of upper jaw 22' 
and lower jaw 22" pivotally mounted on the arm. 
By operating air cylinder 27 attached to strap 26 on 
which the jaws are mounted, the Jaws are tilted 
upwardly from the solid lines shown in Fig. 3 to the 
broken lines shown in that figure. As tip P' moves 
in a circular path about the center of rotation of reel 
R2, the tip eventually is engaged' by upper jaw 22' 
as shown in Fig. 4. Actuation of cylinder 28 closes 
lower jaw 22" and captures the tip between the two 
jaws. Thereafter, air cylinder 27 is deactuated to 
the position shown in Fig. 5 as further rotation of 
reel R2 is terminated. The downward tilting of jaw 
22 to the position shown in Fig. 5 is accompanied 
by a release of the tape P and the removal of the 
leader from attachment to the remainder of the web 
on reel R2. The residual rotation of reel R2 causes 
web r 2 to form an open loop as shown in Fig. 5. 
The lower end of this loop projects downwardly 
toward web drawing-out mechanism E\ This 
mechanism includes endless belt 41 vertically ar- 
ranged and mounted on rollers 42 for limited move- 
ment in opposite directions. Carried on belt 41 is 
an arm that supports air cylinder 40' carrying pis- 
ton rod 40. When this air cylinder is unactuated 
and rod 40 is retracted, the bottom end of the loop 
shown in Fig. 5 engages endless belt 41. When 
cylinder 40' is actuated, rod 40 extends outwardly 
(i.e., perpendicular to the paper as shown in Fig. 5) 
and engages the bottom of the loop. At this point, 
rotation of roller 42 carries the air cylinder and rod 
to the position shown in Fig. 6. At the same time, 
cylinder 25 is actuated causing jaws 22 to move 
the leader attached to replacement web r 2 into 
engagement with the web against anvil 23 which is 
pressed into engagement with the web by actuation 
of air cylinder 24 as shown in Fig. 6. Thus, adhe- 
sive P engages the web which forms a closed loop 
as shown in Fig. 6. 

In this position of this closed loop, tension lever 
33 is in the position shown in solid lines in Fig. 6 
allowing continued rotation of belt 41 to draw web 
r 2 along path a 2 to the left of tension roller 34 but 
to the right of guide rollers 30, 31, 32 to the 
position shown in chain lines in this figure. At this 
point, namely when rod 40 is located adjacent 
supplemental delivery roller 43, air cylinder 40' is 
deactuated withdrawing rod 40 from the closed 
loop. Meanwhile, the closed end of this loop is 
captured between roller 43 and guide belt 44 of 
supplementary delivery mechanism P. 

In order to move replacement web r 2 around 
roller 43, supplemental roller 45, movable roller 45', 



and transmission mechanism 45a are utilized. As 
indicated in Fig. 6, the replacement web engages 
rollers 45 and 43 and also belt 44. To ensure 
proper movement, roller 45' is moved into engage- 
5 ment with the web pressing the same against roller 
45 as shown in Fig. 7. By powering transmission 
mechanism 45a, the loop at the end of web r 2 will 
be drawn around roller 43 and onto horizontal bot- 
tom guide 49 of guide . mechanism G 1 . This is 

io indicated in Fig. 7. 

Bottom guide 49 is provided with an aperture 
closed by hinged plate 47 the position of which is 
controlled by air cylinder 46: When the leading end 
of the closed loop is fed past roller 43 by the 

75 operation of transmission 45a, cylinder 46 is ac- 
tuated to move plate 47 to the position shown in 
Fig. 7 allowing the closed loop to be diverted from 
guide 49 as the replacement web is unspooled 
from reel R2. Eventually, the leader is fed past 

20 roller 43 to the position shown in Fig. 8 whereupon 
actuation of air cylinder 54 moves arm 52 clock- 
wise as shown in Figs. 7 and 8 allowing cutter 10' 
to sever web r 2 as cutter 10' enters recess 48 in 
bottom guide 49. In this manner, the closed loop at 

25 the free end of web r 2 is detached from the web 
thereby establishing a leading edge on replace- 
ment web r 2 as shown in Fig. 8. As described in 
below, continued operation of transmission mecha- 
nism 45a will move the leading edge of replace- 

30 ment web r 2 toward gripper roller 1 at the free end 
of guide 49. Before the free end reaches this 
gripper roller, however, adhesive tape delivery sys- 
tem H, in the manner described below, is effective 
to place a tape strip n on roller 1 as shown in Fig. 

35 10. This strip is as long as web r 2 and the opera- 
tion of transmission mechanism 45a is such that, in 
conjunction with the application of a jet of air 
through aperture 50' the free edge of replacement 
web r 2 is positioned approximately half-way across 

40 the width of tape n and in engagement with adhe- 
sive covering the upper surface of this tape. This is 
illustrated in Figs. 9 and 10; and upon actuation of 
cylinder 55, pressure finger 11' is moved from the 
position shown in solid lines in Fig. 10 to the 

45 position shown in chain lines in this figure into 
engagement with the replacement web thus caus- 
ing the free end of the replacement web to be 
adhered to the pressure-sensitive tape. The ap- 
paratus described in connection with Figs. 9 and 

50 10 is then terminated while the apparatus continues 
to feed the moving tape from reel R1 to the pack- 
aging equipment. Further action to carry out the 
splicing operation follows upon detection of a mark- 
er on the moving web in the manner described 

55 above. This operation will be described in detail 
after an explanation is given of the manner in which 
tape n is positioned on gripper roller 1 . 

As shown in Fig. 12, main frame 61 of the 
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apparatus is provided with a pair of spaced 
sidewalls 61' (see Fig. 9) projecting in a direction 
perpendicular to the direction of movement of the 
webs on bottom guides 48 and 49. A pair of guide 
rods 62 are mounted between sidewalls 61 ' for 
supporting hub portions 64 carrying flange 63 to 
which guide 70 is attached, duide 70 guides U- 
shaped frame 68 provided with slot 69' that fits 
slidingly around guide 70. Frame 68 is rigidly con- 
nected to rod 67' associated with air cylinder 67. 
When this cylinder is in its unactuated state, frame 
68 occupies the position shown in Fig. 12; and 
when cylinder 67 is actuated, frame 68 is extended 
to the position shown in Fig. 1 3. 

Rigidly attached to flange 63 and extending in 
a direction perpendicular to the direction of rod 67' 
is rack 66 engaged with pinion 65' attached to 
motor shaft 65 carried by motor M which is rigidly 
connected to frame 61. The axis of motor M is 
parallel to the axis of actuator 67 with the result 
that selective rotation of this motor will move flange 
63 in the same direction that the webs move on 
guides 48, 49 from the position shown in solid lines 
in Fig. 9 to the chain lines shown in this figure. 
Reverse rotation of the motor will move the flange 
in the opposite direction. In this manner, frame 68 
may be positioned over either gripper roller 1 as 
shown in Fig. 9, or over gripper roller 1\ 

When web n is the moving web and is being 
furnished to the packaging equipment, motor M is 
energized to move frame 63 to the position shown 
in Fig. 9 where frame 68 is positioned above grip- 
per roller 1. In this position, pressure-sensitive tape 
delivery system H is positioned so that tape n from 
reel N mounted on guide 60 (Fig. 13) can be 
unspooled onto gripper roller 1. Tape n comprises 
a substrate bearing an adhesive on its upper sur- 
face. Thus, as shown in Fig. 12, the tape may be 
threaded manually between feed rollers 90, 90' and 
into engagement with a table carrying groove 92 
connected to suction line 91. Thus, an operator 
may manually position tape n as shown in Fig. 12, 
the tape being held in this position with the free 
end, reaching to groove 86 in gripper roller 1, by 
the suction applied to groove 92. Frame 68 is 
provided with drawing-out roller hi for the purpose 
of engaging the adhesive surface on tape n, draw- 
ing the tape to the right as shown in Fig. 12 across 
gripper roll 1 as shown by the chain lines in this 
figure. This operation is illustrated schematically in 
Fig. 16 to which reference should be made in 
connection with the discussion of Figs. 12 and 13. 

Drawing-out roller hi has axial ends 73 (Fig. 
14) which are rotatably mounted in arms 71, 71" 
which themselves are pivoted at 72 to frame 68. 
Leaf spring 78 attached to frame 68 and passing 
around pivot pin 72 engages a pin adjacent roller 
hi and biases this roller in a counterclockwise 



direction as seen in Figs. 12, 13 and 15. 

Rigidly attached to shaft 73 is ratchet wheel 75 
such that both roller hi and ratchet wheel 75 turn 
together. Engaged with ratchet wheel 75 is tip 76' 

5 of pawl 76 which is pivotally mounted on an exten- 
sion to pin 72 as shown in Fig. 14. On the end of 
pawl 76 opposite tip 76* is cam roller 77. which is 
engageable with cam surface 82' on cam 82 rigidly 
connected to flange 63. The position of cam sur- 

10 face 82 with respect to cam follower 77 is such that 
when follower 77 is engaged with surface 82 f , pawl 

76 is rotated such that tip 76' is out of engagement 
1 with ratchet wheel 75. Thus, roller hi is free to 

rotate in both directions in this position of frame 68. 
75 On the other hand, when the frame is moved by 
the actuation of air cylinder 67 until cam follower 

77 disengages cam 82', tip 76' engages ratchet 
wheel 76 and prevents rotation of roller hi in a 
clockwise direction as viewed in Figs. 12 and 13. 

20 However, the ratchet and pawl connection is such 
as to permit counterclockwise rotation of the roller. 

Arm 71, which provides a rotational mounting 
for pin 73, at one end of the arm, has an extension 
at the opposite end on which cam follower 74 is 

25 rotatably mounted. This cam follower is aligned 
with movable cam 81 that is suspended from 
flange 63 to one side thereof by bell crank 80 and 
link 80'. This mounting permits cam 81 to move 
both axially in the direction of flange 63 and trans- 

30 versely to this direction as shown in Fig. 13. That is 
to say, when air cylinder 83 having rod 83' at- 
tached thereto is actuated, bell crank 80 occupies 
the position shown in Fig. 13 and cam 81 is phys- 
ically raised out of the path of engagement with 

35 cam follower 74. When air cylinder 83 is deac- 
tuated, bell crank 80 is pivoted clockwise as shown 
in Fig. 13 to the position shown in Fig. 12 thereby 
moving cam 81 from the position shown in solid 
lines in Fig. 13 to the chain lines shown in this 

40 figure. In the latter position of cam 81 , cam follower 
74 is engageable with cam 81 as frame 68 is 
moved thereby causing arm 71 to rotate about 
pivot 72 thus raising roller hi against the action of 
spring 78. 

45 Before describing how roller hi is used to 
withdraw a strip of tape from reel N across gripper 
roller 1 , the construction of this roller is described. 
As shown in Fig. 12, roller 1 comprises shaft 58 
rotatably mounted on support frame 56, 56', the 

50 axis of this shaft being perpendicular to the direc- 
tion of movement of the replacement tape and of 
the moving tape, and parallel to the direction in 
which tape n is withdrawn from reel N. Attached to 
shaft 58 is a hollow cylinder carrying on its periph- 

55 ery an outer cylinder that includes apertures 57' 
connected to the interior of the hollow sleeve and 
forming what is termed suction surface 57 on the 
periphery of roller 1 . Suction passage 58' connects 
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suction holes ST to a vacuum source which selec- 
tively applies a vacuum for the purpose of releas- 
ably holding tape n to roller 1 when the tape is 
drawn across surface 57 by roller hi . 

In operation, the various components of adhe- 5 
sive tape delivery system H occupy the position 
shown in Fig. 12 after tape n has been manually 
positioned as shown in this figure. Roller hi is 
located above surface 57 as indicated in Fig. 160), 
this position of roller hi being established because w 
cam follower 74 is engaged with cam surface 81 \ 
Actuation of cylinder 67 moves frame 68 to the left 
as shown in Fig. 12, roller hi remaining spaced 
above the level of surface 57 as shown in Fig. 16(ii) 
because cam follower 74 remains engaged with 15 
cam surface 81 '. Further movement of rod 67' 
causes cam follower 74 to unseat from surface 81' 
allowing roller hi to pivot counterclockwise as seen 
in Fig. 15 until the roller engages the adhesive 
surface on tape n as shown in Fig. 16(iii). The 20 
tacky nature of the upper surface of tape n causes 
the tape to adhere to roller hi under the resilient 
pressure effected by spring 78. At this point in the 
displacement of frame 68, cam follower 77 is dis- 
engaged from cam surface 82' with the result that 25 
pawl 76 engages ratchet wheel 75 which prevents 
clockwise rotation of roller hi as seen in Fig. 13 but 
permits counterclockwise rotation. As a conse- 
quence, further movement of rod 67' as air cylinder 

67 is continued to be actuated, causes roller hi to 30 
rotate as rod 67' moves thereby rolling tape n 
around roller hi as indicated in Fig. 16(iv). Thus, 

the free end of tape n is securely attached to roller 
hi; and, deactuation of cylinder 67 causes frame 

68 to return to the right as seen in Fig. 13 drawing 35 
tape from roll N across surface 57. At this point in 
time, suction is applied to the surface and tape n is 
releasably held on the surface as roller hi moves 

to the right as shown in Fig. 16(v). The tape is 
withdrawn from reel N because the free end of the 40 
tape is wrapped around roller hi and the ratchet 
wheel prevents revisable rotation of the roller. 

Just before roller hi reaches its rightmost ter- 
minal position as shown in Fig. 13, cam follower 77 
on pawl 76 engages cam surface 82' thus pivoting 45 
the tip 76' of the pawl out of engagement with 
ratchet wheel 75 freeing roller hi for rotational 
movement. This occurs as rod 67' is withdrawn 
further into air cylinder 67 unwinding the free end 
of the tape end from the roller as the suction on 50 
roller 1 maintains the tape on suction surface 57. 
When the roller returns to its rightmost position, 
actuation of cylinder 83 causes bell crank 80 to 
pivot thereby moving cam surface 81 ' into engage- 
ment with cam follower 74 pivoting roller hi clock- 55 
wise about pivot 72 and raising the roller above the 
surface of roller 1 as shown in Fig. 16(vii). Strip n 
has thus been positioned transversely to the direc- 



tion of movement of the replacement web and its 
path as shown in Fig. 9. At this point, air cylinder 
84 is actuated moving rod 84' downwardly as 
shown in Fig. 13 and causing bla0e hz to engage 
and sever from roll n the portion of the strip n lying 
on roller 1 as shown in Fig. 16(vi). Groove 86 
provides clearance for blade h2- 

At this point, transmission 45a may be op- 
erated for the purpose of moving the leading edge 
of replacement web r 2 into engagement with strip n 
lying on roller 1 . To facilitate this, an air jet may be 
applied to aperture 50* enabling the leading edge 
of the replacement web to overlie the strip on roller 
1. As shown in Fig. 9, the leading edge of the 
replacement web covers about half the width of 
strip n. The other half of the width of strip n is 
uncovered exposing the adhesive on the strip. At 
this point, cylinder 55 is actuated causing finger 11' 
to engage the leading edge of the replacement 
web and press the same into tight contact with 
strip n thus adhering the leading edge to the strip. 

Eventually, reel R1 will be depleted and cutter 
10 will be actuated to. engage moving web n 
establishing its trailing edge as described above. 
The trailing edge will continue to move until it 
reaches roller 1\ At this point, roller 1* is rotated 
clockwise and roller V is rotated counter-clockwise 
as seen in Fig. 1 1 , and cylinder 4 is actuated thus 
pivoting roller V toward roller 1. The pivotal move- 
ment of roller 1 as suction is applied to parts 57', 
draws tape n toward web n as the latter moves 
around roller V. The trailing end of web n is thus 
pressed into engagement with the exposed adhe- 
sive on the half of tape n that is not covered by the 
leading end of replacement web r 2 . Web r 2 is thus 
connected to web n and is drawn therealong by 
the mechanism that pulls web n. To ensure proper 
contact between web n and the adhesive on tape 
n, cylinder 4' is actuated to move roller 2' into 
engagement with roller 2 as the splice joint posses 
between rollers 2 and 2\ 

Rollers 1 and V are thereafter returned to the 
positions shown in Fig. 10, and suction is applied 
to roller V in preparation for it to receive a strip of 
tape. In addition, motor M is actuated to move tape 
roll n from alignment with roller 1 into alignment 
with roller 1\ The process described above for 
withdrawing a strip of tape from roll n is then 
repeated, but the tape is laid out on roller 1 in 
preparation for receiving the leading edge of a new 
web on a new reel that replaces the axhausted reel 
on bobbin holder B1. 

Claims 

1. Apparatus for splicing a replacement web (r 2 ) 
to a moving web, comprising: 

a) guide means (G) for guiding said moving 
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web (n) along a predetermined path (at); 

b) cutter means (10') for severing a portion 
of said replacement web (r 2 ) to establish the 
leading edge thereof; 

c) a splicing station (N) positioned in said 5 
path (ai) for splicing said leading edge to 
said moving web (r 2 ) while the latter is 
moving; and 

d) a replacement reel (R2) on which said 
replacement web (r 2 ) is spooled for storing 10 
said replacement web (r 2 ) which has a free 

end to which a leader (P) is attached; 
characterised in that said leader (P) has , 
pressure-sensitive adhesive for releasably 
engaging the web (r 2 ) to prevent unspooling 75 
thereof and terminating in a tip (P') that 
projects from the web (r 2 ) when the layer is 
basically engaged with the web (r 2 ); and 
characterised by 

(i) a leader tip nipping mechanism (C) 20 
for selectively gripping said leader (P) 

and unspooling a length of replacement 
web (r 2 ) from said replacement reel (F^) 
into a closed loop; 

(ii) a web drawing out mechanism (E) 25 
cooperable with said loop for capturing 

said replacement web (n) upstream of 
said loop; and 

(iii) a supply delivery mechanism (F) for 
unspooling said web (r 2 ) from said reel 30 
(R 2 ) and severing said web (X2) down- 
stream of its capture for separating said 
loop from the remainder of said replace- 
ment web (r 2 ) and forming the leading 
edge thereof. 35 

2. Apparatus according to claim 1, characterised 
in that said leader tip nipping mechanism (C) 
includes means for rotating said reel (R 2 ); a 
movable arm (22) having actuable jaws (22; 40 
22"); means (22) for moving said arm (22) until 

said jaws (22, 22") are positioned to intercept 
said tip (P) as the reel (R 2 ) is rotated; and 
means (28) for actuating said jaws (22, 22") 
after said tip (P') is intercepted for capturing 45 
said tip (P') in said jaws (22', 22"). 

3. Apparatus according to claim 2, characterised 
by means (25) for moving said arm (22) after 

said tip (P') is captured to form an open loop, 50 
until the adhesive on said leader (P) is en- 
gaged with the replacement web (r2) thus for- 
ming a closed loop. 

4. Apparatus according to claim 3, characterised 55 
in that said web drawing out mechanism in- 
cludes a rod (40) mounted for longitudinal 
movement along the axis of the rod (40) which 



is transverse to the direction in which the re- 
placement web (r 2 ) is unspooled from said reel 
(R 2 ); means for longitudinally axially moving 
. the rod (40) into the closed loop; and means 
(41 , 42) for moving the rod (40) in a direction 
parallel to the direction in which the replace- 
ment web (r 2 ) is unspooled from the reel; and 
means for withdrawing said rod (40) from said 
loop. 

5. Apparatus according to claim 4, characterised 
in that said supplementary delivery mechanism 
(F) includes means (45, 45') for capturing said 
loop before the rod (40) is withdrawn; and 
means (43, 44) for unspooling the web from 
the reel, said cutter means (10') being a part of 
said supply delivery mechanism (F). 

6. Apparatus for splicing a replacement web (r 2 ) 
to a moving web (n) characterised by 

a) a reel (R 2 ) mounted on a frame; 

b) a web (r 2 ) spooled on said reel (Ri) and 
having a free end; 

c) a leader (P) attached to the free end of 
said web (r 2 ); 

d) pressure-sensitive adhesive means on 
the leader (P) for releasably attaching said 
leader (P) to said web (r 2 ) to prevent un- 
spooling of the web (r 2 ) on the reel (R 2 ); 

e) a leader tip nipping mechanism (C) 
mounted on said frame and having a mov- 
able arm (22) on which actuable jaws (22\ 
22") are mounted; 

f) means (27) for moving said arm (22) to a 
position on which said jaws (22\ 22") inter- 
cept said leader (P) when said reel (R2) is 
rotated; 

g) means (28) for actuating said jaws (22\ 
22") to grip said leader (P) when it is inter- 
cepted by said jaw (22' , 22"); 

h) means for unspooling said web (r 2 ) from 
said reel (R 2 ) after the leader (P) is gripped 
by said jaws (22', 22") to form an open 
loop; and 

i) means (25) for moving said arm (22) to a 
position at which the adhesive means on 
said leader (P) is squeezed between the 
leader (P) and the web (r 2 ) to form a closed 
loop. 

7. Apparatus according to claim 6, characterised 
by a drawing out mechanism comprising: 

a) a rod. (40) mounted for movement in a 
direction parallel to the axis of the reel; 

b) an actuator for selectively moving said 
rod (40) into said closed loop; 

c) means for moving said actuator and rod 
away from said reel (r 2 ) thereby unspool the 
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web to) therefrom; 

d) a supplementary delviery system (P) en- 
gageable by said closed loop for delivering 
the same to a guide mechanism (G'). 

e) a cutter (10') selectively operable to sev- 5 
er said web (r 2 ) upstream of said closed 
loop to establish the leading' edge of said 
web; and 

f) said supplementary delivery system (P) 
being constructed and arranged to engage 10 
said web (r 2 ) to move the leading edge on 

said guide mechanism (G'). - 

8. Apparatus according to claim 7, characterised 

by a tape delivery system (H') effective to 75 
position the leading edge of said web (r 2 ) on a 
tape (n) oriented transversely to the direction 
of movement of said web (r 2 ) in said guide 
mechanism (G 1 ) said web (r 2 ) covering about 
one half of the width of the tape (n) which has 20 
pressure-sensitive adhesive on one surface 
thereof in contact with said web (r 2 ). 
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FIG. I 
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FIG. 3 




10 



EP 0 521 532 A1 




11 



EP 0 521 532 A1 



FIG. 6 
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FIG. 7 




13 



EP 0 521 532 A1 



0) 




14 



EP 0 521 532 A1 




15 



EP0 521 532 A1 




16 



EP0 521 532 A1 




EP 0 521 532 A1 



FIG. 14 




18 



EP 0 521 532 A1 




19 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 92 11 4262 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of i 



with indication, where appropriate, 



CLASSIFICATION OF THE 
APPLICATION (Int. CU ) 



E 
A 
A 



EP-A-0 349 350 (JAPAN TOBACCO INC.) 

* the whole document * 

GB-A-2 174 371 (B.A.T. CIGARETTENFABRIKEN) 

* abstract; figures 1,2 * 

OE-A-3 538 893 (HAUNI-WERKER KORBER) 

* page 10, line 18 - page 12, line 14; 
figures 1-4 * 

EP-A-0 189 761 (JAPAN TOBACCO) 

* abstract; figures 1,3 * 



1 

1,6-8 
1,6-8 

1,6-8 



B65H19/18 



TECHNICAL FIELDS 
SEARCHED (Int. Q.4 ) 



B65H 
A24C 



The present search report has been drawn up for all claims 



THE HAGUE 



Date ef CMplettueftat art 

28 SEPTEMBER 1992 



HAGBERG A.M.E. 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant ff takes alooc 

Y : particularly relevant if combined with another 

document of the sane category 
A : technological background 
O : two-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, hut published on, or 

after the filing date 
D : document dted in the application 
L : document dted far other reasons 



A : member of the same patent family, 



